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(57) Abstract: 

Mcnonb30BaHMe: M3o6peTeHHe othocmtch k MeAMUjiHCKoifc tcxhhkc h mohcct 6biTb 
ncnojib30BaHO b XMpyprHM, opToneflHH h CTOMaTonoran. Cvbdjoctb H3o6pereiraH: 
aBTOMaTHMecKHe- .KOHTponi, coctohhw* o6pa6aTt>iBaeMofi 6woTKaHM h ynpaBneHHe 
napaMeTpaMii ManyneHwil na3epoB ^ocrrwraioTCH 6jiaro;japH cobokvuhocth BBeneHHbix b 
ycxpoficTBa xoth 6bi o/jHoro npweMHHKa HH<Jw>pMaUHH o coctohhhm 6lfOTKaHH, bbixo;j 
KOToporo coeAHHCH c bxoaom 6noKa ynpaBnemi*, h aneKTpoHHMx miiotieft, 
ycraHOBneHHbix b uen^x nwTaHHH jia3epoB m ynpasnHeMbix bbixo^hi>imh cwrHajiaMH 
6jlOKa ynpaBneHHH. Hanwtoie b o^hom ycTpoficrse abvx mjih Tpex jia3epoB c paajimmbiMH 

AnHHaMH BOJ1H M3nytieHHfi H He3aBHCHMbIX BblXOflOB, a TaKHte BO3M02KHOCTS 

CMeuiMBauM^ H3jryMeHMM 3twx jia3epoB ooecneMMBaeT bo3MO«hocti> xpeoyeMoro, 
opweHTwpoBaHHoro Ha mm h vl Man Buyio HHBa3MBH0CTb pejKMMa o6pa6orKH. 5 vm. 
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Description [OnncaHHe H3o6peTeHHH): 

M3o6peTCHHe OTHOCHTCH K MCAHIJHHCKOH TCXHHKe H MOXteT 6bITb HCn6JW>30BaH0 B 

XHpyprHH. oproneAMM h CTOMaTanorHH nn* o6pa6oTKM mhpkhx h TBepAbix 
6nonorHMecKHX TKaHen. 

W3BecTH0 ycrpoiicTBo jjjjh o6pa6oTKH TKaHeft 3y6a Jia3epra>iM wanytieHHeM (naTeHT WO 
90/01907, A 61 C 5/00, flaTa ny6jiHKai*HH 08.03.90), co^epman;ee nocneAOBaTera>HO 
pacnojioHceHHbie BAonb onTHiiecKofi och HMnyjibCHbift Jia3ep h cpe^CTBO ^ocraBKH 
nanyxieHHH k 3y6y, BK/iKHiajomee oTpe30K onTMMecKoro BonoKHa. bxoa Koroporo 
onTMMecKM conpaxceH c BbixoflOM na3epa, h HakoHe*mHK. bxoa Kcrroporo onTH^ecKH 
conpnxceH c bbixo^om onraHecKoro BanoKHa, a BbixoA HBrraercfl BbixoAOM ycrpoHCTBa. 
npHMeM b Ka^ecTBe na3epa mojkct 6biTb Hcnonb30BaH kbk HeOAHMOBbin, Tax h 
rojibMHeMbiii hjih 3p6HeBbin na3epbi. 

OcHOBHbIM HeAOCTaTKOM flaHHOIX) yCTpOMCTBa HBJIHeTCH HeB03MpHCHOCTb 6wcTpoft 

3aMeHbi oahoix) na3epa Ha njpyroii b 3aBHCHMOCTH ot rana o6pa6aTbiBaeMOM TKaHH, a 
Taxxce BbicpKan onacHocTb HEHeceHMH jia3epHOM TpaBMbi. 

M3secTHO TamKe na3epHoe ycTpoflcTBo j\nn ne^ieHHH 3y6oB, Koropoe hbjihctch Hanoonee 
6jim3khm no TexHuqecKOM cyiuHOCTM K- npHHHTO 3a npoTOTHn (naTeHT WO 90/12546, A 62 
5/00 jjaTa nygjfiHKauHH 01.11.90). 

3to ycrrpoMCTBo coAepxcwT 6hok ynpaBJieHHH, nBa HMnynbCHbix ria3epa, onTHtiecKne och 
Koropbix napannenbHbi, pacnonoxceHHbie Ha onrHHecKofi och Broporo na3epa, 
4>oKyciipyK)myK) CHcreMy h oTpe30K onTHMecKorb bojiokhh c HaKOHeraHKOM. Ha 
onTH^ecKHx ochx o6ohx jia3epoB pacnonoxceHbi noA yvnou 45°C k ochm 3epKana, 
onTH^ecKH conpnaceHHbie uejKjjy co6oh, 4>OKycHpyiomjeH chctcmoh h onTHnecknM 
BonoKHOM; 3epKano, pacno/ioHceHHoe Ha och nepBoro Jia3epa, OTpajKarenbHoe, a Ha och 
Broporo Jia3epa AHxponraoe, T.e. ceneKTHBHo oTpaxaTenbHoe hjih nnHHbi BOJiHbi 
H3ny*ieHHH nepBoro na3epa h npo3paMHoe j\tin jjjivihia BonHbi nanytieHHH Broporo. 

OcHOBHbiM ne^ocTaTKOM npoTOTHna hbjihctch HenpcTaTo^HaH aflxfceKTHBHocTb ero 
npwMeHeHHH npn nepexone ot pejKHMa o^Horo THna o6pa6oTKH k ApyroMy h onacHocrb 
naHeceiiHH TpaBMbi, cBH3aHHan c orcyrcrBHeM cncreMbi onpeAeneHHH BH^a 
o6pa6aTbinaeMow TkaHH. 

3aAaMa, Ha peiueHHe KOTopon HanpaaneHO 3aHBJiHCMoe H3o6pereHHe, 3aicnionaeTCH b 
co3AaiiHH ycrpoHCTBa hxih na3epHOH o6pa6oTKH 6HonorHMecKOH TKaHH, BbinonHHion^ero 
Bee BHAbi na3epHbix onepau^ii b xnpyprHH. oproneAHH h croMaTonorHH, c oSecne^eHHeM 
npn otom B03M02K hocth 6bicTporo nepexoAa ot bnHoro THna o6pa6oTKH k APyroMy h 

MHHHManbHOH MHBa3HBH0CTH. 

yKa3annaH 3aAaMa pemaercH npn ocyiuecTaneHHH H3o6pereHHH 3a cner aocthjkchhh 
TexHHMecKoro pe3ynbTaTa, 3aioi K>^aioii;erocH b onTHMroauHH pexcHMOB o6pa6oTKH h 
napaMeTpoB na3epHoro H3nyMeHHH b 3aBHCHM0CTH or THna o6pa6oTKH h BHAa 

6wonOPHM€CKOH TKaHH. 

YKa3aimbiH TexHHMecKMH pe3yjibTaT npH ocymecTBneHHH H3o6pereHHH AOCTHraercH 
TeM. mto b ycTpoficTBo Run na3epHOH o6pa6oTKH 6HonorHMecKOH TKaHH, coAepacaiuee 
6hok ynpaaneHHH, Bbixc-Abi Koroporo coeAHHeHbi c 6hokom nnraHHH na3epoB, 
HMnyjibCHbie na3epbi. onTH^ecKHe och KoropbLK napajinenbHbi, onTHMecKH conpHHceHHbie 
OTpajKaTejibHbie h ceneKTHBHo oTpa^caTenbHoe j^in njiHHbi BonHbi nepBoro Jia3epa h 
npo3paMHoe ahh AHHHbi BonHbi Broporo na3epa 3epKana, KOTopbie pacnonoscenbi Ha ochx 
nepBoro h Broporo na3epoB cooTBercTBeHHO, ycTaHOBJieHHbie Ha onTMMecKOH och BToporo 
na3epa 4)OKycHpyK>myio cncTeMy mm onTHMeckoe bojiokho c HaKOHenHHKOM, BbixoA 

KOTOpOPO HBJlHeTC5I OnTHMeCKHM BblXOAOM yCTpOMCTBa, BBeAeH XOTH 6bl OAHH npHCMHHK 
HH<$K>pMaHHH O COCTOHHHH 6HOHOrHMeCKOH TKaHH, BXOA KOTOpOPO COnpHSCeH C MeCTOM 

B03AeucTBiiH Ha TKaub, a BbixoA coeAHHeH c bxoaom 6noKa ynpaB/ieHHH, BbixoAbi 
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Koroporo coe^HHeHSi c BXo^aMM aneKTpoHHwx KnicmeM, ycraHOBjieHHbix b u^jihx 
coeAHH&HH KajKAoro jia3epa c ojiokom ihitehhh. OTpaacaTejibHoe 3epKano ycraHOBneHO c 
B03M0*CH0CTbx> BBiBOfla ero H3 xo/ja H3nyneHHH, a Ha onTHnecKofl och nepBoro jia3epa 
nocneAOBaTenfcHO no xojjy wanytieHHH pacnonoxceHa $OKycupyK>u&H CHcreMa n 
onTMMecKoe bojiokho c HaxoHeumiKOM, bbdcoa KOToporo HBjmeTCH OTyTHM OnTHMeCKMM 
BfeixojjoM ycxpoflcTBa. 

Bonee s^eKTHBHO yKa3aHHbift TexHircecKHft peoyntTaT flocrnraeTCH Teu, wro b 
ycTpoilcTBO Ann jia3epHofi o6pa6oTKH 6HGnorHnecKOH TKaHM, coAep^camee 6jiok 
ynpasneHMH, bmxojjbi KOToporo coe^MHeHM c 6jiokom nuTamtH na3epoB f HMnyjibCHbie 
jiasepbi. onTHwecKne och KOTopwx napajuiejibHbi, onTHnecKH conpHxeHHwe 
orpaacaTenbHoe h ccjickthbho OTpaxcaTCjiBHoe jyi* AnHHw bojihbi nepBoro jia3epa h 
npo3panHoe p/in n/iHHbi bohhbi BToporo jia3epa 3epKana, KOTopBie pacnonosceHbi Ha ochx 
nepBoro h sroporo jia3epoB cooTBercTBeHHo, ycTaHOBJieHHue Ha onTHuecKoil och BToporo 
na3epa ^KycHpywn^yK) cncTCMy h onTHuecKoe bojiokho c HaKOHeuHMKOM, bbixoa KOToporo 
HBJiHercH onTHtieGKMM bbixoaom ycrpoHCTBa, BBe^eH TpeTHli HMnyjibCHWH Jia3ep, 
onTHMecKan ocb Koroporo napaJuienbHa onTHnecKHM ochm nsyx Apyrwx jia3epoB, a Ha ero 
och ycraHOBneHO OTpaxca-renBHoe aepKano, npnueM orpaacaTenbHbie 3epKaria 
ycxaHOBneHfci c bo3moxchoctbk> BWBO^a mx W3 xo^a H3jiyweHMH. Ha onTHHecKOH och 
sroporo Jia3epa 3a ccn ckthbhbim 3epKanoM ycraHOBneHO sropoe ccjickthbho 
OTpa»caTeni>Hoe^H ^jihhbi bojihbi -rpeTbero na3epa h npo3pauHoe nnn hjihhm bojihbi 
nepBoro h BToporo na3epoB 3epKano. onranecKH conpnxceHHoe c orpa*caTejibHbiM 
3epKanoM, ycraHOBjieHHbiM Ha och Tperbcro na3epa, $OKycHpyion;eH chctcmoh h bxohom 
onTMwecKoro BonoKHa, pacnonoxceHHbix Ha och BToporo na3epa. KpoMe Toro, Ha Kaatfloa 
H3 ocen nepBoro h Tperbero jia3epoB nocne«oBaTenfcHO no xony HsnyweHHH pacnonoaceHbi 
4>OKycMpyiou;aH cwcreMa h onTMnecKoe bojiokho h HaKOHenHHKOM, BbixoAbi Koropbix 

HBJIHIOTCH- OIITHHeCKHMH BXO^aMH yCTDOHCTBa. YcTpOHCTBO TaiUKe CHa6jKCHO XOTH 6bi 
O^HHM npHCMHHKOM HH$OpMaiH4H O COCTOHHHH 6HQ7IOPHHCCKO& TKaHM, BXOA KOTODOIX) 

conpHmeH c MecroM B03AencTBHH Ha TKaHB, a bbdcoa coenHHen c bxoaom 6noKa 
ynpaBjieHHH. BbixoAbi KOToporo coenuHeHM c bxoa&mh 3JieKTpoHHbix icnxraeft; 
ycTaHOBJi eHHBix b uenRX coeAHHeHHH Ka>KAoro na3epa c ojiokom nuTaHHH. 

IlpHCMHHK HH<]>OpMaUHH O COCTOHHHH 6HOJIOrHHeCKOH TKaHM MOXeT 6bITb BBinOJIHCH B 

BMAe crieKTpoaHajiM3aTopa b oojiacTH 200-1500 hm, bxo^ KOToporo onTHnecKH conpnaceH c 
mcctom B03AeilcTBH5i Ha TKaHB m cocTOHu;ero H3 flHcnepcHOHHoro aneMeHTa, jihhchkh 
4>oroAeTeKTopoB h aneMeHTa cpaBHCHWH. 

IlpHCMHHK MH^OpuaiUlM O COCTOHHHH 6H0J10rHUeCK0H TKaHH TaKJKe MOKeT 6fcITB 

BbinojiHen b BHne ^oroojieKTpMuecKoro npweMHHKa MH^paKpacHoro HsnytieHHH, bxo^ 

KOTOpOPO OHTHMeCKH COnpHXteH C MeCTOM B03ACHCTBHH Ha TKaHJb nocpcACTBOM 

noBopoTiioro aepKana. pacnojioxceHHoro Ha onTHMecKOH och Jia3epa uempy bwxoahmm 
3e P KanoM Jiaaepa h 4>oKycHpyiomeH chctcmoh ^epeo 4nmi>Tp c naaocoii nponycKaHHH. 
HCKJuoMaiomeH nonaAaHHe Ha npHCMHHK asnyiieHHH Jia3epa. 

IlpHCMHHK HH4>OpMaHHH O COCTOHHHH 6H0JI0PH*ieCK0H TKaHH MOXeT 6wTb eO\e BblHOJIHCH 

b BHAe aKycTHMecKoro npHeMHHKa. ycraHOBneHHoro TaKHM o6pa30M, wto HanpaBncHHe 
ero MaKCMMajibHOM MyBCTBHTenbHOCTM cocTaBJiHer c HanpaaneHHeM onTMMecKOM och Ha 
BxoAe HaKOHeMHHKa yron a , yAOBji erBopH ioiuhh ycnoBH»: 1JL 0 <ct<88 °. 

SjieKTpOHHblH KJIIOM MO^KCT 6bITb BbniOJIHCH B BHAe nOJiynpOBOAHHKOBOrO HJIH 

on eKTpOBaKyyMHoro nepcicnioxiaTejiH. 

flOnOJIHHTCJIbHO yCTDOHCTBO CHa6xeH0 CHCTCMOH OpomCHHH 30HM 06pa60TKH, COCTOHB^eH 

H3 pe3cpByapa j\nn boam c boahhbim HacocoM h B03Aynmoro KOMnpeccopa, 

COOTBeTCTByiOmHe BbDCOAbl KOTOpbDC O&TrfAHHeHbl B HaKOHeUHHKaX H HBJIHIOTCH 

HppnrauH ohhbimh BbixoAaMH ycrpoHCTBa, a B03AynmbiH KOMnpeccop b Mecre cocahhchhh 
c B03AyxonpoBOAaMH cHa6aceH aneKTpoMarHHTHbiMH KnanaHaMH, noAKmotieHHbaiH k 
BbixoAaM 6noKa ynpaajieHHH. 
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M3BeCTHO, MTO 3<Jx}>eKTHBH0CTB Jia3epHOH o6pa(>OTKH 6MOJIOrHMeCKOft TKaHH c 
OflHOBpeMeHHbIM o6eCndieHHeM HM3KOft HHBa3HBHOCTH (cTCneHH HeKp03a) 3aBHCHT OT 

j^ihhbi bojihbi h mou^hoctm jia3epHoro HanytieHHH, 9HeprnM h BpeMeHM jiaoepHoro 

B03AeHCTBHX, a HJIH HeKOTOpblX BHflOB TKaHH KH^KOCTHOrO OpomeHHH 30HBI jia3epHon 

o6pa6oTKH (cMi HanpMMep Proceeding of. Laser-Tissue Interaction V 24-27 January 
1994, Los Angeles, California Vol 2134A). 

Mccne^oBaHWH, npoBen;eHHBie aBropoM, noKa3ajiH, *ito npn stom Heo6xo/jHMa 
o^HOBpeMeHHaH 6nTHMM3amiH yKa3aHHbix napaMerpoB win Kaxppro BHjja 6iioTKaHM. 
Mhbimh cnosaMM, hcooxo/jhmbi: bo3moxchoctb BBi6opa onTHMam>HBix jjnun bojih 
M3ny^eHMM na3epoB hjih hx cMecn, perHcrpaiHiH npon;ecca na3epHOH ^ecTpyKuiiH, Biyja h 
coctohhhh 6MOTKaHM iw ynpanneHMH b/ihhoh bojihbi, mohjhoctbio, sHeprMefl m BpeMeneM 
na3epHoro B^eHCTBHH, cucreMa opomeHHH 3ohbi jia3cpH0M o6pa6oTKH. 

CoBOKynHocn> BBe^eHHfcix b ycTpoHCTBO xotbi 6bi ojjHoro npneMHHKa HH^bpMainro o 
coctohhhh o6pa6aTbiBaeMoii 6HonorH»iecKOH TKaHH, bbixojj KOToporo coe^MHeH c bxo^om 
6jipKa ynpasjieHHH, h aneKTpoHHBix kjijohch, ycTaHOBJieHHbpc b nennx nHTaHMH na3epoB 
m ynpaBnneMBix bbixo;jhbimh cnraanaMH 6noKa ynpaaneHiiH, npe^cTaBjiHioT co6oh 
CHcrreMy o6paTHOH cbh3h, KOTOpan o6ecneMHBaer aBTOMaTH ^ecKne kohtdgjib u 
onTHManBHoe ynpaBJieiiHe napaMeTpaMH HsnyneHHH Jia3epoB b 3aBHCHM0CTH ot BHjja h 
coctohhhh o6pa6aTBiBaeMOH - TKaHH h T€M caMbiM o6ecneHHBaeT MMHHManBHyio 

HHBa3HBHOCTB. 

Heo6xO^HMOCTB aBTOMaTHMeCKHX KOHTpOJIH H ynpaBJieHHH BBI3BaHa MaCTO B03HHKaK>mjeH 

HeB03M0JKH0CTBK> BH3yanBHoro onpejjeneHHH BpawoM coctohhhh ooxrynaeMow TKaHH h ee 
Bnn;a. 

HanHMHe ppyx HepaBHCHMBix bbixo/jom b o^hom ycTppHCTBe ojiaro^apn B03M03khoctm 
BBiBona orpaacaTenbHoro 3epKana H3 xo^a H3Jiy*ieHHH nepBoro Jia3epa, a TaKHte 
B03MOJKHOCTB cMeaiHBaHHH H3JiyMeHHH jjByx Jia3epoB noBBmiaer 64»4>eKTHBHOCTi> paooTBi 
npH o6pa6oTKe 6noTKaHM m o6ecneMHBaeT cHUxeHne HeKpraa. 

HanHMHe b ob;hom ycrpoiicTBe jj/ih o6pa6oTKH 6HonorHHecKOH TKaHH Tpex Jia3epoB c 

pa3JIHHHBIMH JjnHHaMH BOJIH H3JiyMeHHH H He3aBHCHMBIMH BBIXO^aMH H C B03MO;HCHOCTBIO 

CMeuiHBaHHH H3nyMeHHii ooecneMHBaer HaHOojiburyio moShjibhoctb npHMeHeHHH 
ycTpofiicTBa h MaKCHMariBHo paciuHpneT ero bcomojkhocth. HanpHMep, npn 

O^HOBpeMeHHOM B03^eHCTBHH POJ1 BMHeBBI M H HeO^HMOBBIM Jia3epaMH Ha 06HJIBHO 

KpoBonacBiiuaiounie opraHBi cHHMaercH onacHOCTB KpoBoreMeHHH npn 
HecaHKUHOHHpoBaHHoii nep4>opai;MM KpynHBix KpoBeHocHBix cocyn;oB. flnn CMeuiHBaHHH 
H3nyMeHHH TpeTBero Jia3epa c ^ByMH ^pyrnMH hjih Kaxc^BiM H3 hhx BBen;eHBi 
oTpajKaTeJiBHoe h ceneKTHBHoe 3epKana, ycraHOBJieHHBie coorBeTCTBeHHO k ochm 
TpeTBero h BToporo jia3epOB, a bo3mohchoctb BBiBo^a OTpaacaTenBHBix 3epKan H3 xo^a 

H 3Jiy MeH HH H HajlMMHe flOnOJIHHTenBHBIX ^OKyCHpyjOHBlX CHCTeM H OnTH^eCKHX BOJIOKOH 

ooecneMMBaer He3aBHCHMocTB Tpex onTH MecKHx bbixod;ob ycTpoHCTB. 

flononHHTenBHo BBej^eHHan b ycrpoHCTBa CHCTeMa opomeHHH, ynpaBjineMaH 
3Ji e KTpon hbi mh KnanaHaMH, noD^Kji lo^eH hbimh k BBixo^aM 6jiOKa ynpaBJieHHH, 
o6ecnenHBaer onTHManBHoe coMeTaHHe pe^KHMOB oSjiyxieHHH h opomeHHH TKaHH. 

Cobo Ky n hoctb H3Jio^ceHHBix b 4>opMyHe H3o6peTCH hh npH3HaKOB HSJiHercH hoboh, a caMO 
TexHHMecKoe peuieuHe yn^oBn eTBopn eT .KpHTepnio "H3o6peTaTenBCKHH yposeHB". 

Ha 4>nr.l H3o6paaceHa cxeMa ycrpoficTBa hjih jia3epHOH o6pa6oTKH 6noTKaHH; Ha $nr. 2 
cxeMa ycrpoHCTBa npn nan h hum Tpex na3epoB; Ha $ht. 3 cxeMa BapnaHTOB BBinojiHeHHH 
ii pacnojiosceHHH npweMHHKOB HH<J>opMauHH o coctohhhh o6pa6aTBiBaeMoii 6HOTKaHH; Ha 
$wr.4 CHCTeMa opoiuenHH 30hbi o6pa6oTKH; Ha 4>wr.5 6noK-cxeMa 6noKa ynpaBneHHH. 

ycrpoMCTBO ^jih jia3epHOH o6pa6oTKH 6HOJioPHMecKOH TKaHH ($Hr.l) coctoht H3 6noKa 
3mpaBneHHH 1, coe^nneHHoro c hhm 6jiOKa nMTanHH 2, HMnyxiBCHBix ha3epoB 3, 4, 

COe^HHeHHBIX C 6J10K0M nHTaHHH Mepe3 3JieKTDOHHBie Knioini 5, 6, KOTOpBie nOAKHIO^eHBI 
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k BBixo/jaM 6noKa ynpaBJieHHH 1. Ha onrawecKHx cohx Jia3epoB 3, 4 pacnonoxcemj 
cooTBe^TBCHHO OTpaxcaTenbHoe 3epKario 7 m ccji cktiibhoc 3epKano 8, Ko-ropbie 
onTMnecKM conpHHceHW Me^^y co6ofl h c (}>OKycHpyK>meH cacTCMOft 9 h bkdcoahwm 
topi^om onTwwecKoro BonoKHa 10 c HaKOHeuHMKOM 11. pacnonojKeHHux Ha onTHnecKoft oca 
jia3epa 4. CeneKTMBHoe 3epKano 8 orpaacaTenbHo hjih HsnyuemiH c ajihhoh bohhsi 
na3epa 3, ho nprapanHo jjjih wanyMeHHH c ahhhoh bo/ihbi na3epa 4. PacnonoxceHHoe Ha 
on-THnecKoft och Jia3epa 3 orpaxaTentHoe 3epKano 7 noAKJixmeHo k BBixony 6noKa 
ynpaBJieHHH Ihb nonomeHHH A ycraHaBJiHBaeTCH m>A yrnoM 45° k och, a b nonoaccHHH 
B napajuiejibHO eii. Ha stoh xe och Bcne^ 3a 3epKanoM nocne^oBaTenbHO no xony 
HanyMCHHH pacnojiOTKeHW (fcoKycnpyjomaH CHereMa 12 u onTHnecKoe bojiokho 13 c 
HaKOHeuHHKOM 14. K Bxony finona ynpaBJiemw 1 no^Kn»MeH aneKTpHnecKHH bmxoa 
npneMHHKa HH^opMainiM o coctohhhh 6HonommecKOH ncara 15, bxca Koroporo conpnaceH 
c MeeroM B03^eHCTBHH Ha 6HOTKam> 16. CncTCMa HppHrainm 17 noAKJixmeHa k tcm me 
BwxoAaM 6noKa ynpaBJieHHH 1, uto h 6jiok nHTaHHH 2, a ee bohhhoh h Bos^ynmBiH 

BbIXOn>I 18 H 19 O&BG^HHeHBI B HaKOHeWHHKe 11 (14). 

Ha <$>Hr. 2 npeAcraBjieH BapnaHT ycrpoftcTBa c TpeMH naaepaMH 3, 4, 20. Ha omwiecKOH 
ocm na3epa 20 ycraHOBJieHo OTpaxcaTensHoe 3epKano 21, Koropoe tbk »;e, khk h 
OTpaxcaTennHoe 3epKano 7, no^KnioMeHO k 6noKy ynpaBJieHHH 1. h b nonoaceHHH A 
ycrraHaanHBaercH noA yrnoM 135° k ohthhcckoh och. a b nonojKeHini B - napanjiem>HO en. 
Ha 3rofi xce onTH^ecKOM och pacnonoaceiibi 4>OKycHpyion;aH CHcreMa 22 h bxohhoh Topen; 
onTHMecKoro BonoKHa 23 h HaKOHenHHKOM 24. Mea^y 4>OKycHpyion;eH chctcmoh 9 h 
ceneKTHBHWM 3epKanoM 8 ycraHOBJieHo Bropoe ceneKXHBHoe 3epicano 25, KOTopoe 
onTHxiecKH conpnaceHo c 3epKanoM 21, cjwKycnpyKMueH chctcmoh 9 h bxoahmm nropupM 
onxMMecKoro BonoKHa 10. CeneKTHBHoe 3epxano 25 oTpa^KaTenbHo hjih HanyneHWH c 
hjihhoh Bonm>i Jia3epa 20, He npo3pauHo hjih HanyMCHHH c HHHHaMH booth jiaaepoB 3. 4. 
BnoK nw-raHMH 2 coe^HHeH c Jia3epoM 20 uepe3 aneKxpoHHMH KJiKm 26. 

Pa3HOBHAHocTHMH npueMH HKa HH4»opMauHH 15 o coctohhhh 6HOTKaHH 16 Moryr 6BITB 
KaK cneKTpoaHajiH3aTop 27 (<J>hi\3), bxoa Kcrroporo onTMMecKH conpnxceH c MeeroM 

B03fleMCTBHH Ha 6HOTKaHI> 16 H COCTOHUUiH H3 AHCnepCHOHHOrO 3JieMeHTa 28, JIHHeHKH 

4»OTOfleTeKTopoB 29 h ajieMeHTa cpaBHeHHH 30, raK h 4>OT03JieKTpHwecKHH npneMHHK 
HH^paKpacHoro H3nyMeHWH 31, on-THMecKH conpnateHHWH c MeeroM bo3AChctbhh Ha 
6HOTKaHB nocpeACTBOM onTHMecKoro BonoKHa 13 (10, 23), <J>OKycHpyioiHeH chctcmhi 12 (9, 
22) m noBopoTHoro 3epKa/ia 32, pacnonoTKeHHoro MeJKny $OKycHpyK)n;eH CHcreMOH 12 (9,* 
22) h 3epKanoM 8 hjih nenocpeACTBeHHo nepeA BbixoAHbiM 3epKanoM Jia3epa 3 (20). Tlepe^ 
on-THMecKHM bxoaom <})OT03neKxpHMecKoro npHeMHHKa 31 ycTaHOBtneH HH^paKpacHwii 
4>HJibTp 33, nonoca nponycKaHHH Koroporo wcicnioHaeT nonaflaHwe Ha $OT03JieKTpH*iecKHH 
npneMHHK 31 H3nyneHHH na3epa. B KanecrBe npneMHHKa HH^wpMan^iH 15 o coctohhhh 
6HOJiorHnecKOH TKaHH 16 Mo*cer 6bitb h aKycTHMecKHii npneMHHK 34, pacnonoxceHHbiH 
b6hh3h Me<rra B03AencrBHH Ha TKain> TaK, mto HanpaBneHHe ero MaKCHManbuoii 
MyBCTBHTenbHocTM cocxaHnneT c onTHnecKoii ocbio H3nyneHHH Ha Bbixo^e HaKOHenHHKa 
11 (14, 24) yron a , nexcauniH b npe^enax ot 11 no 86°. 

B CBH3H C TeM, UTO UHCHO npHeMHHKOB HH<j>OpMainiH O COCTOHHHH 6HOTKaHH MOXteT 

Kone6aTbCH or oflHoro ao acbhth (no KajKAOMy BHny. okojio Ka^oro HaKOHeHHHKa). 
koji HMecTBo bxoaob 6noKa ynpaBJieHHH MoaceT 6biTb paBHO acbhth. 

CncTeMa oponieHHH 3ora>i 66pa6oTKH 17. H3o6pajKeHHan Ha $nr.4, coctoht H3 pe3epByapa 
Ann Bon>i c boahhbim HacocoM 35, k KOTopoMy npHcocAHHeHa BOAonpoBOAHan Tpy6na 18. h 
B03AyniHoro KOMnpeccopa 36. npncoeAHHeHHwe k BCOAynraoMy KOMnpeccopy 36 
B03AyxonpoBOAHmwe Tpy6KH 19 CHa6aceHBi aneKTpoMarHHTHbiMH KJianaHaMH 37, 38, 39. 
KOTOpwe noAKnioneHbi k tcm tkc BbixoAaM 6noKa ynpaBneHHH 1, mto h 6jiok nHTaHHH 
2,Mepe3 jihhhh 3aAep^CKH 40, 41, 42. 

YcrpoHCTBo pa6oTaeT cneAyionniM o6pa3ow. MonyxieHHH jiasepoe 3, 4. 20. b cny^ae 
Haxo^ACHHH OTpa^KaTexibHbix sepnan 7 h 21 b nonoxeHHH B, npoftAH ^OKycnpyionBie 
CHcreMbi 9, 12. 22, onraqecKHe BonoKHa 10, 13, 23 h HaKOHeHHHKH 11, 14, 24 nocTynaioT 
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Ha onTMMecKMe Bbixo^M ycTpoflcTBa. 

Ecjih OTpaacaTenbHbie 3epKana 7 u 21 HaxoflHTca b nonoaceHHM A, Hanynemie Jia3epa 3, 
OTpa3MBniHCB ot 3epKana 7. nonaflaer Ha ceneKTHBHoe 3epKanp 8 h, orpa3HBiiiMCb or 
Hero, HanpaBJiHerpH Bjjonb on/raiiecKOM ocm Jia3epa 4, AHanorHWHo, npn HajiHHHH jiapepa 
20, ManyMeHHe na3epa 20 OTpa3HBamcb ot 3epKana 21, a 3areM or ceneKTHBHoro 3epicana 
25, TaKace HanpaBJiHercH sn;ojib onTHnecKofi ocm Jia3epa 4. B pesyjibrare, b cbh3h co 
cbomctbom ceneKTHBHbix 3epican 8 h 25, b <J>OKycMpyK>ipyjo CHCTewy 9 h Ha onTHMecKHft 
Bbixofl HaKOHenHHKa 11 MoryT nocrynaTb wanyxieHUH scex rpex jia3eppB o^HOBpeMeHHO. 

Bbi6op BH/ja npMeMHHKa HH<}>opMauHH 15 o coctohhhh 6noTKaHH 16 3aBHCHT ot BHjja 
tkhhh h pejKHMa o6pa6oTKH, a Taicace ot BHfla HaKOHeuHHKa. ripn paoore c 
HeKOHTaKTHBiMM HaKOHewHHKaMH opHOBHaH MacTb H3JiyMeHMH 3po3HOHHoro $aKena, 
B03HHKaK>mero H3-3a CBeweHun y/jajiHeMbix tocthi; 6HOTKaHH f jicxht b b^hmoA h 
5nn»CHHX ynbTpa<}>MoneTOBOH h HH<j>paKpacHOH o6nacTHX cneKTpa (2CKM500) hm) h 

HBnHeTCH npHHHHOH HeBO3MO3KH0CTH BH3yajIbHOIX> Ha6jIK>fleHIlH BHfla H COCTOHHHH 
6llOTKaHM. 

GneKTpanbHbiw cocTaB HOJiyneHHH 3po3HOHHoro 4>aitena 3aBHCHT ot BHfla 6noTKaHH, 
noaTOMy Heo6xoAMM cneKTpanbHbiw aHanH3 3Toro H3nyMeHHH, Korbpoe rioriaflaer Ha 
^HcnepcHOHHbiif sjicmcht 28 cneKTpoaHanw3aTopa 27, paanaraercH b cneKTp m nona^aeT 
Ha jiMHewKy $oTOflereKTopoB 29, coe^HHeHHyio c 3/ieMeHTOM cpaBHeHHH 30. YpoBeHb 
Bbixo^Horo 3JieKTpHtiecKoro cMraana sneMeHTa cpaBHeHHH 30 cooTBeTCTByer KOHKpeTHofi 
KOM6iiHai^Mn fljiMH bojih cneKTpa M3nyMeHHH 9po3H0HHoro $aKena. SjieKTpHHeCKHH 
cwrHan or sneMeHra cpaBHeHHH 30 cneKTpoaHanmaTopa 27 nocrynaer ria 6jiok 
ynpaBneHHH 1, r/je Bbipa6aTbiBaercH cwraan H3M€HeHHH peaoiMa h napaMerpoB 
M3nyHeHHH Jia3epoB. 

Pa6oTa c KOHTaKTHbiMH HaKOHeMHHKaMH cBH3aHa c HarpeBaHHeM na3epHbiM MsnyMCHHCM 
-ropija paoonero HHcrpyMeHTa (bohokho hjih can$HpoBbiii HaKOHenHMK) pp reMnepaTypbi, 
flocTaTOMHOM rxih pa3pynieHHH 6HOTKaHH. HarpeB Mecra B03^eHCTBHH conpoBorcflaercn 
B03HHKH0BeHHeM HH<$>paKpacHoro MsnyMeHHH, KOTopoe nepeflaercH no BonoKHy 
HaKOHe^HMKa 11 (14, 24) h onTwuecKOMy BonoKHy 10 03, 23) b HanpanneHHH, o6paTHOM 
xo^ jia3epHoro H3nyMeHHH, OTpawaercH ot noBopoTHoro 3epicana 32, npoxo/jMT 
HH^paKpacHbiH 4>nnbTp 33 h nonaflaer Ha 4w>ro3neKTpHtiecKHH npneMHHK 31. 
SneKTpMnecKHH cMraan c Bbixofla 4>OT03JieKTpHMecKoro npHeMHHKa 31 nderynaeT b 6jiok 
ynpaBneHHH 1, rjje b 3aBMCHMocTH ot napaMeTpoB 3Toro cnrHana Bbipa6aTbiBaercH 
cnrHan ocraH obk m, npoAo/ixceHHH unw H3MeHeHHH pencwMa paoorbi Jia3epa. 

SKcnepMMeHTanbHo ycraHOBneHo, mto TennoBpe MsnyneHHe, B03HHKaion4ee npw pa6ore c 

KOHTaKTHbiMH HaKOHeWHHKaMM, HaXOflWTCH B TJiydOKOM HH$paKpaCHOH OOJiaCTH. B 3T0M 

oSjiacTH HyBCTBHTejibHOCTb 4>OT03JieKTpHMecKHx npiieMHHKOB . oMeHb Man a. 
CneKTpanbHan o6nacrb HsnyMeHim jia3epoB TaK^ce jkskht b MH^paKpacHoii o6nacTH. 
no3TOMy nonoca nponycKaHwn MH^paKpaciioro 4)iuibTpa 33 corjiacoBaHa co cneKTpanbHoii 

*iy BCTBHTejl bH OCTblO <J)OTOnpMeMHHKa 31, C OKHOM np03paHHOCTH OnTHMeckOrO BOJlOKHa 13 

H^o6ecneMHBaeT hckji loneHHe nona^aHHH Ha 4>oTonpHeMHHK 31 M3nyneHHH jia3epoB 3, 4, 

npo/jyKTbi jia3epHoro pa3pymeHHH 6noTKaHn paaneraiOTCH co CBepx3ByKOBo£i cKopocrbio, 
m b cne^cTBHe pe3Koro H3MeHeHHH ^aaneHiiH H3-3a conpoTHBJieHwn cpeAbi reHepMpyercH 
aKycrimecKan Bonna. ffnn pasnMHHbix TKaneM aMruiMTy^a aKycTHnecKOH bojihw 
pa3Jintnia. AMnn wTyp^a aKycrimecKOM Bonnbi perHcrpHpyercH aKycTHHecKHM 
npncMH h kom 34, 3neKTpn MecKMM CMraan c Koroporo nocrynaer Ha 6jiok ynpaaneHMH 1, 
rj\G CHHTe3HpyeTCH cwraan BpeMeHHon ocraHOBKM nanyneHMH hjih M3MeHeHHH pexcHMa 
pa6oTbi na3epa b 3aBHCMMocTH ot Tnna o6pa6aTbiBax)n;eM TKaHM hjih b cnynae 
npeBbiujeHHH SHeprnn na3epHoro MMnynbca Haj^ noporoM pa3pymeHHH 6HOTKaHM, mto 
BnHHeT Ha crreneHb na3epHoro HeKpo3a. 

npeKpaiueHiie b cjiynae Heo6xoj4HMocTM pexcMMa HanyxieHHH jiasepoB b cooTBercrBMH c 
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CMraanaMM cneKxpoaHanwaaTopa 27, ^oroaneKTpMxiecKoro nam aKycTHMecKoro 

npMeMHHKOB 31 H 34 npOHCXO^HT C nOMOIUbJO 6BICTpOAeHCTByiOIUMX SJieKTpOHHBIX KHJOiieft 

5, 6, 26. CMraaji c 6noKa ynpaBneHHH 1 no^aercH Ha ynpaBJiniomjiH bxoa aneKTpoHHoro 
juuona 5, (6 26) pa3MbiKan nenB nHTamm Ka^oro M3 jia3epoB. ripeKpan^eraie HMnyjiBca 
nanyncHra 3$$cktjibho, ecnn BpcMH oTKjnoweHH* niiTaHHH MeHwne jyiUTcnbHocru 
MMiiyjibca H3JiytieHHH. (IJn MTejiBHocTB HMnyjiBca HanynemiH Moacer 6bitb 15O-500 mkc ). 
noaTOMy b KanecTBe aneKTpoHHoro Kjuona nojimen HcncjiB30BaTBCH swieMeirr c bwcokhm 
6BicrrpoAeftcTBweM. TaraiMH ynpaBmieMBiMH KjixmaMH hbjihiotch ncmynpoBOAHHKOHbie 
mjim sneKTpoBaKyyMHwe nepeKJiKwaTenn, BpcMH cpa6aTBD3aHHH kotopbix He npeBBnuaer 
100 MKC. 

Oponiemie 6HOTKaHM c noMonjB» chctcmbi 17 nponcxoflirr cjienyionniM o6pa30M. M3 
pe3epByapa hjih boabi c boahhbim HacocoM 35 Bo^a 3anojiHHeT BOflonpoBo^Hmjie TpyoKH 

18. B cnywae hcooxoahmocth oponieHHH TKaHM cHrHajiBi H3 6noKa ynpaBjieiniH 1 
nocrynaioT Ha aneKTpoMarHHTKbiH KnanaH 37 (38, 39), Ko-ropwit oropBisaeT 
nocTynneHHe BroAyxa noA j\bbji<zhvicm H3 B03AymHoro KOMnpeccopa 36 b B03AyxonpoBOA 

19. Kohiu>i boao- m B03^yxonpoBOAHn4iix Tpy6oK 18 h 19 pacnonoxceHBi b HaKOHemuiKax U 
(14. 24) TaK, hto nocrynneHHe boahi Ha HppuramioHHbie bbixoabi ycTpoflcTBa 
npoucxoAHT npn no/jaiie B03Ayxa no npuHi^Mny nyjiBBepn3aTopa. 

CwrHanw M3 6npKa ynpaBneHHH 1 nocrynajor Ha aneKTooMarmiTHBie KjianaHBi 37 {38, 
39) uepes jihhhh 3a^epxtKH 40 (41, 42) QRHOBpeMeHHO c cwrHajiaMH 3anycKa HMnyjibcoB 
reHepaijMH jia3epoB 3 (4, 20). 

OpomeHHe 6noTKaHH boaoh aojiotio npoMcxoAHTB b npoMemyTKax Me^ny MMnyjiBcaMH 
ManyneHMH jra3epoB (c uenbio H36eacaTB HexenaTenBHoe pacceHHHe H3JiynenHH h 

HOBBICWTB 344eKTHBH0CTB OpODjeHHH), HOOTOMy JJJl HTeJl BHOCTB BpeMeHH 3aflepmKH JIHHHH 

3aAep»CKH 40 (42, 42) paBHa BpeMeHHo n/i mtcjibhocth HMnynBcoB H3JiyneHHH na3epoB c 
yneTOM BpeMenu nocTynneHHH Branyxa k KOHuaM Tpy6oK 19. 

npuhiep KOHKperHoit peanw3auHH 3aHBJiHeMBix ycrpoHCTB coctoht b cjie^yjon;eM. BnoK 
ynpaaneHMH 1 ($hi\5) coctoht H3 ycHJiHTenn bxojjhbix CHraanoB c HHTerpaTopoM (cm. 
MacneHHHKOB B.B. Chpothh A.n. M M36HpaTenBHBie RC ycnnHTejiH , \ M. SHepreiH, 1980, 
crp. 69) BOCBMHKaHariBHoro ^ecHTMpa3pH^Horo aHanoro-nM^poBoro npeo6pa30BaTenH 
(AUn) c nocneflOBaTejiBHBiM HHTep4>eHC0M max 192 cepwH (cm. Kaxanor MAXIM 1993), 
npoueccopa PC-104 c KBapueBBiM reHepa-ropoM (cm. KaTajior KoHcopnnyMa Advantage real 
time devlc AMPRO, 1993 crp. 103-184) h BOCBMHKaHajiBHoro TpHHaAUaTHpaopHAHoro 
HH4>poananoroBoro npeo6pa30BaTejiH (UAn) c nocneAOBaTejiBHBi m HHTep^eftcoM max 540 
cepHw (cm. KaTanor MAXIM 1993). Bbixoahbic cMraajiBi UAn hbjihiotch bbixoa&mh 6no K a 
ynpanneHMH 1. no TpeM H3 kotopbix, kdomc CHraanoB 3anycKa HMnyjiBCOB reHepainni, 
nocrynaioT cHraanBi, onpeAennionjyio BenH^raHy SHeprww HaKonuTejiBHBix KOH^eHcaTopos 
6noKa nwTaHHH 2 (cm. Bojikob M. B. "Mctouhhkh niiTamiH jia3epoB M , TexHHKa, Khcb 1976 

CTp.118). 

B KaqecTBe nasepoB McnonB3yK>TCH jia3e P Bi: Nd:YAG (miHHa bojihbi 1,06 mkm hhh 1,32 
mkm, Ho:YAG UyiHHa bojihbi 2,09 mkm) h EnYAG (nnHHa bojihbi 2,94 mkm). B KauecTBe 
flwcnepcHOHHoro 3jieMeHTa 28 creKjiHHHaH np M 3Ma, b KauecTBe $oTOAereKTopoB 29 
KpeMHHeBBie nonynpOBOj^HUKOBBie $OTOJ4HonBi a b KaMecrse ^KyroaneKTpwuecKoro 

npweMHHKa HH^paKpacHoro HanyneHHH 31 repMaHHeBBifi 4>oTonwoA Ofl-9. SneMeHT 
cpaBHeiran 30 mh KpocxeMa K554CA3 hjih LM-111. AKycTHMecKirii npneMHHK 34 mhkdoAoh 
B K4138. 

TaKMM o6pa30M. npennaraeMBie ycTpoficTBa 3a cmct coBOKynHocTw sa^BnneMBix 
np M 3HaKOB f ooecneHHBan onepaTMBHoe ynpasjieHJie c bo3mo2choctbio BapBupoBaHHH b 
uiwpoKOM AwanaaoHe napaMerpaMu nasepHoro H3JiyxieHHH, no3BOji5uor npoBonHTB 
XHpyprHMecKHe npoAenypBi Ha 6noTKaHHx b KanecTBe jih6o CKajiBnenn. nw6o 
Koarynn-ropa, nn6o AecrpyKTopa b saBHCHMOCTH or Tpe6yeMBix thhob, pexaiMOB m 
coMeTaHHft pa6oTBi jia3epoB, opueHTHpoBaHHBix Ha MMHHMajiBHyio TpaBMaTHMHocTB npn 
AamioM BHAe B03achctbhh Ha A&HHyio 6woTKaHB. 
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Claims^ [OopMyjia H3o6peTeHira]: 

1. YcTpoficTBO hjih naaiepHOH o6pa6oTkw GwojioraHecKoft TKaHH, conepmamee 6jiok 
ynpaeneHHH, Bbixo/n^i KOToporo coe^HHein>i c ojiokom nHTaraiH jia3epoB, HMnynbCHbie 
Jia3epbi, onTiraecKHe och Koropbix napajinenbHbi, onTH*iecKH conpnxceHHbie 
oxpaHcaTenBHoe h ceneKTHBHo OTpaacaTejibHoe hjih Rrmnbi bojihbi nepBoro Jia3epa h 
npo3paMHoe hjih nnHHbi bojihbi BToporo jia3epa 3epKana, KOToptie pacnonorceHbi Ha 
onTMMecKHx ochx nepBoro h BToporo na3epoB, cooTBercrBeHHo ycTaHOBneHHbie Ha 
onTHtiecKOit och BToporo na3epa $OKycHpyionjyK> cncreMy h onTireecKoe bojiokho c 

HaKOHe*IHHKOM, BblXOn, KOTOporO HBJIHeTCH OnTHtieCKHM BbDCOHOM yCTpoftCTBa. 

OTnHMaiomeecH TeM, hto b Hero BBejjeH xoth 6bi o^hh npiieMHUK imflripMainm o 

C0CT0HHHH 6H0JIOrHMeCKOft TKaHH, BXOfl KOTOporo BblTTOJlHeH COHpHXeHHH C MCCTOM 

B03^eflCTBHH Ha TKaHB, a Bbixon. coenimeH c exohom 6noKa ynpaaneiEfflH, Bbixonbi 
KOToporo coenHHeHbi c Bxo^aMii aneKTpoHHbix Knxraeft; ycTaHOBneHHbix b uennx 
coeAHHeHHH Kaxtfloro na3epa c 6jiokom nnTamiH, KpoMe Toro, OTpaataTenbHoe 3epKano 
ycraHOBneHO c B03M05KHOCTbx> BbiBo^a ero H3 xona H3ny*ieHHH, a Ha onTHMecKoii och 
nepBoro Jia3epa nocnenoBaTenbHO no xony H3ny*ieHHH pacnonoxceHa (jwKycnpyiomaH 

CHCTeMa H OnTH^ieCKOe BOJIOKHO C HaKOHe*IHHKOM, BblXOH. KOTODOroJ HBJIHeTCH npyrHM 
OnTH^eCKHM BblXOHOM ycTpoiicTBa. 

2. YcTpoMCTBO Pjih na3epHOM o6pa6oTKH 6wonorHMecKOM TKaHH, coflepjKamee 6hok 
ynpaBneHHH, Bbixonbi Koroporo coenHHeHbi c ojiokom nHTamiH jia3epoB, HMnynbCHbie 
na3epbi. onTHMecKHe och KOTopbix napannejibHbi, onTHuecKH conpnjKeHHbie 
oTpaxcaTejibHoe h cen cktmbho OTpamaTenbHoe ajih n/iHHbi BonHbi nepBoro na3epa h 
npo3paMHbie hhh nnHHbi BonHbi BToporo Jia3epa 3epKana, KOTopwe pacnonojKeHbi Ha 
onTimecKHx ochx nepBoro u BToporo na3epoB, cooTBercTBeHHO ycTaHOBneHHbie Ha 
onTHMecKofi och BToporo na3epa, ^Kycnpyiomyio cncrreMy h onTHwecKoe bojiokho c 
HaKOHeTOHKOM, Bbixon, KOToporo hbjihctch onTH^ecKHM Bbixo^OM ycrponcTBa, 
OTHM^aioiueecH tcm, mto b Hero BBeneH TpeTHil HMnyjibCHbiH jia3ep, onTHwecKan ocb 
KOToporo napajinejibiia onTmiecKHM ochm flByx npyrnx na3epoB, a Ha ero och 
ycraHOBneHO oTpamaTe/ibHoe 3epKano, npuMeM orpaxcaTenbHbie sepKana ycTaHOBnenbi c 
bo3Mo>k HOCTbio BbiBona hx H3 xona H3ny*jeHHH, a na onTHMecKoii och BToporo Jia3epa 3a 
ceneKTHBHbiM 3cpKanoM ycraHOBneHO Bropoe ccjicktmbho oTpaxcaTenbHoe hjih nJiMHbi 
BonHbi TpeTbero jia3epa m npo3paMnoe n/in hjihh bohh nepsoro h sroporo Jia3epoB 
3epKano, onTHnecKH conpn*ceHHoe c oTpaxcaTenbHbiM 3epKanoM, ycraHOBJieHHbiM Ha 
onTHHecKoii och TpeTbero na3epa, 4K>KycHpyK>meH chctcmoh h bxohom onTHnecKoro 
BonoKiia, pacnonojKeHiibix na och BToporo na3epa, KpoMe Toro, Ha KajK^OM H3 oceii 
nepBoro n TpeTbero jia3epos nocneAOBaTenbHo no xony H3ny mchhh pacnono^ceHbi 
4>oKycHpyiomaH cwcreMa h onTMMecKoe bojiokho c HaKOHeMHHKOM» Bbixon^bi KOTopbix 
hbhhiotch nj>yrHMH onTHMecKiiMH Bbixo^aMH ycTpofccTBa, CHa6aceHHoro TaiUKe XOTH 6bl 

OflHMM npneMHHKOM HH4>OpMaUHH O COCTOHHHH 6HOJIOrH»ieCKOH TKaHH, BXO^ KOTODOrO 

BbinonHen hjih conpHJKeHHH c mcctom B03AeiicTBHH Ha TKaHb, a Bbixo^ coe^HHeH c 
BxonpM 6noKa ynpaBneHHH, Bbixo^bi KOToporo coen^HHeHbi c BbixoAOM aneKTpoHHbix 
KJHOHeit. ycraHOBneHHbix b uennx coe^H h eH hh KajK^oro Jia3epa c 6jiokom nHTaHHH. 

3. YcTpoflcTBO no nn.l h 2, OTJiHMaion;eecH tcm, mto npneMHHK HH^opMauHH o coctohhhh 
6wonorHiiecKOH TKaHH BbinonHeH b Bnne cneKTpoaHanH3aTopa b o6nacTH 200 1500 hm, 

BXO^ KOTOporO BbinoJIHeH n/IH pilTHMeCKOrO COnpHHCeHHH C MCCTOM B03^eHCTBHH Ha 

TKaiib, h cocroHiuero H3 AwcnepcnoHHoro ajieMeHTa, jihhchkh 4>oTOAeTeKTopoB h 
3neMCHTa cpaBHeH hh . 

4. YcTpoMCTBO no nn.l h 2. oTHHMaioiueeoi TeM, mto npneMHHK HH^opMan^HH o coctohhhh 
6HonorimecKOH TKaHH BbinonHeH b BH^e $0TO3neKTpHnecK0ro npneMHMKa 
Hii^paKpacHoro H3nyMeHHH, bxoa Koroporo BbinonHeH hjih onTH^ecKoro conpnaceHHH c 
MecroM B03neHCTBMH Ha TKaHb nocpeACTBOM noBopoTHoro 3epKana, pacnono»ceHHoro Ha 
onTHMecKoii och na3epa Mexcny BbixoAHbiM 3epKanoM na3epa h 4>OKycHpyK>u;eM chctcmoh, 
qepe3 4>nnbTp c nonocoii nponycKaHHH. HCKJHO^aiomefl nonaj^aHHe Ha npneMHHK 
ii 3ny MeH h 7i na3epa. 
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5. YcTpoiicTBO no nn.l m 2, ornwHajomeecH tcm, wto npneMHWK HH4>opMaxn*ii o coctohhhh 
6MonorHMecKOfl TKanw BbinonHeH b BH#e aKycrimecKoro npneMHinta, ycTaHOBJieHHoro 
TaKHM o6pa30M, *rro Hanpasjieiuie ero MaKCHMajibHod wyBCTBHTenbHOcro cocTaBjmeT c 
HanpaBneHHeM onTiwecKoft och Ha Bbixone HaKOHetomKa yron a , yROBneTBopHionnifi 
ycnoBHK) A1 ° < rf < 8B ° 6. ycrpoftcTBO no nn.l n 2, ornHnaiomeeca tcm, uto 

aneKTpoHHBift kjijom BbmonHeH b BM^e nonynpoBoniiHKOBoro win aneKTpoBaKyyMHoro 
ncpemiioiiaTenH. 

7. YcTpoilcTBO no nn.l h 2, oTjiimajomeecH TeM, hto oho npnorraiiTejibHO CHa62ceHo 
CHcreMoft opomeHMH 30Hi>i o6pa6oTKH, cocroHmefi M3 pe3cpByapa n/in bo/jw c boahbmm 
HacocoM h B03nyniHoro KOMnpeccopa, cooTBercTByionnae bbixohbi Koropwx ofybeRHHCHbi b 
HaKOHeuHHKax h hbjihidtch HppHrainiOHHbiMH Bbixo^aMH ycTpoftcTBa, a B03nymm>ifl 
KOMnpeccop b Mecre coenjiHeHHH c B03,qyxonpoBo/jaMH cHa6xceH aneKTpoMarHHTHBiMH 
KJianaHaMH, no^KJiioueHHBiMH k BbixojjaM 6noKa ynpaBJieuitH. 
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